Microfoci of malignant progression in diffuse low-grade gliomas: towards the creation of an intermediate grade in glioma classification?
Low-grade gliomas (GII) inescapably progress to high-grade gliomas (GIII). The duration of this transition is highly variable between patients and reliable predictive markers do not exist. We noticed in a subset of cases of GII, obtained by awake neurosurgery, the presence of microfoci with high cellular density, high vascular density, or minimal endothelial proliferation, which we called GII+. Our aim was to investigate whether these foci display immunohistochemical and molecular characteristics similar to GIII and whether their presence is correlated to poor prognosis. We analyzed cell proliferation, hypoxia, vascularization, and alterations of tumorigenic pathways by immunohistochemistry (Ki-67, CD31, HIF-1-alpha, EGFR, P-AKT, P53, MDM2) and fluorescence in situ hybridization (EGFR, MDM2, PDGFRA) in the hypercellular foci of 16 GII+ cases. We compared overall survival between GII, GII+, and GIII. Ki-67, and CD31 expression was higher in the foci than in the tumor background in all cases. Aberrant expression of protein markers and genomic aberrations were also observed in some foci, distinct from the tumor background. Survival was shorter in GII+ than in GII cases. Our results suggest that these foci are the early histological hallmark of anaplastic transformation, which is supported by molecular aberrations. Our study is the first to demonstrate intratumoral morphological, immunohistochemical, and molecular heterogeneity in resection specimens of GII, the presence of which is correlated to shorter survival. Our findings question the discriminative capacity of the current glioma classification and provide arguments in favor of the creation of a grade intermediate between GII and GIII, to optimize the treatment strategy of GII.